Introduction
Properties of chaotic sequences such as: sensitivity to initial conditions, flexibility of the length of sequences (sequences are not restricted in length), the multiple access capability (unlimited number of sequences of a given length), good correlation properties and difficulty of interception [1, 2] make them potential candidates for applications of spreading spectrum. Many researchers are interested in the generation of binary sequences [3] - [5] and their use in DS-CDMA system. In [3] a quantization and encoding block is used to generate binary sequences from open flow coupled map lattices, synchronization of chaotic sequences generator in the receiver is driven by use of a sequence from the transmitter generator. Moreover, in [4] binary sequences are obtained by two procedures: Conversion into integer then into binary sequences, transmitter and receiver generators are realized as the same way. However, in [5] binary sequences are generated from chaotic sequences using a multiplier, an integer part, modulo operation and at the last part a block of binary conversion.
Many problems are encountered in the existing techniques: synchronization between transmitter and receiver generators [3] , complexity of generator (several procedures to be made); the number of bits of the source information must be known [4] , several blocks are needed, in addition, sequences generated from different initial conditions (for different users) have not the same length [5] . However, the two proposed methods uses simple construction techniques compared to the existing methods [3] - [5] , and binary sequences generated from different initial conditions have the same length. This paper proposes two schemes for generating chaotic binary sequences using logistic maps. The paper is organized as follows: Section 2 presents logistic maps and their properties. In section 3 we present our proposed methods. Correlation properties of proposed sequences are discussed in section 4. Section 5 presents an overview of conventional sequences and their limits. Comparison between our proposed sequences and conventional sequences is given in section 6. Conclusion is drawn in last section.
II. Logistic maps
Chaotic sequences are generated using discrete chaotic functions. One of the most common utilizing is the logistic maps that can be given by the two following equations [6, 7] : (1) and (2) to initial conditions can be illustrated giving two close values of initial value x 0 , after a few iterations, the two sequences generated by each equation will look completely uncorrelated. 
III. Proposed methods
In order to generate binary sequences derived from logistic maps and to achieve multi-user communication in DS-CDMA system, new schemes are proposed. For each logistic map given by either equation (1) or equation (2), binary sequences are generated by using the models shown in Fig.3 and Fig.4 . The generator is governed by the following equation:
Where K is the number of coupled maps (number of users),
Snis the chaotic sequence generated from the i th map, and   is the integer part. 
IV. The correlation functions of proposed sequences
One of the basic properties of spreading sequences is that of auto-and cross-correlation functions, in this section; we propose to discuss these properties.
IV.1. Auto-correlation function
For a given binary sequence () i bn with length L, normalized auto-correlation function is defined by:
Auto-correlation function of the spreading sequences must have values as small as possible for 0   .
Proposed sequences verify this condition well especially when the length of sequence is important. Fig.5 and Fig.6 shows auto-correlation functions of our proposed sequences for L=1500, x 0 =0.22. 
Values of cross-correlation function must be as small as possible for all values of  . For chaotic sequences, values of cross-correlation tend towards zero value, in Fig.7 and Fig.8 , we show these values for our proposed binary sequences with length 1500, initial conditions are x 0 =0.1 and x 0 =0.2. V.
Conventional sequences V.1. Maximum length sequences
m-sequences for short, they are by far the most popular spreading sequences generated by linear feedback shift registers [8] . For a given shift register with length n, length of m-sequence generated is L=2 n -1. The normalized auto-correlation function of these sequences is -1/L for all delays away from the origin. While, this value approaches zero as the length of sequences increase, large spikes can be found in their cross-correlation functions [9] . Another undesirable property of m-sequences is that they are restricted in number (for a given length). For example, for L=127, there are only 18, and for L=255, there are only 16 possible different sequences for use.
V.2. Gold sequences
To overcome the problem of large spikes of cross-correlation functions found in m-sequences, Gold sequences are used [10] . They are constructed using preferred pairs of m-sequences [9] .
Given preferred pairs of length L, the number of Gold sequences that can be generated is L+2. Crosscorrelation function of Gold sequences is controlled for all sequences and is defined by three values given by:
Where t(n) is given by:
Auto-correlation function of Gold sequences takes values of cross-correlation function except at zero delay [9] (So the auto-correlation function will be worse than that of m-sequences). A shortcoming of Gold sequences is that they can be obtained only for well-defined lengths [10] .
VI. Sequences comparison
In the previous section, we have noted that conventional sequences are limited in several aspects: complexity of construction, length of sequences, and number of possible sequences.
Merit indicators of correlation function for DS CDMA system can be a maximum value of auto-correlation for 0   and a maximum value of cross-correlation for a set of sequences.
We propose in this section to analyze these values for different lengths of our binary sequences and conventional sequences using as criteria the maximum values of correlation functions given in [11] :
Values of M AC and M CC are listed for various lengths of chaotic binary, m-and Gold sequences in TABLES (1) and (2) respectively. (1) and (2) that chaotic binary sequences offer better performances compared to those obtained with conventional sequences, namely for crosscorrelation function which is necessary in multi-user systems. In terms of auto-correlation, our chaotic binary sequences present better values compared to Gold sequences but remains higher than those obtained by msequences. In addition to the advantages of improved correlation properties, the proposed methods provide other advantages over conventional sequences: a) simplicity of construction b) large flexibility (number of users is independent of length) in choosing the number of users and c) code length (free choice of code length).
VII. Conclusion
Purpose of this paper is the generation of chaotic binary sequences for use in DS-CDMA system. New sequences have been constructed in a simple way using simplest chaotic functions named logistic maps. Sequences generated with proposed schemes have the same length (length is independent of initial conditions) for all initial conditions. Chaotic binary sequences outperform conventional sequences in several keys aspects: complexity of generation, flexibility in choosing the length of sequence and multiple access capability.
Correlation functions of the proposed sequences show that these sequences are found to be suitable for use as spreading sequences in DS-CDMA system.
